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Introduction
Nowadays, chronic low back pain with a mechanical and degenerative origin is among the most common symptoms experienced by people all over the world, regardless of the causal factor, and it is closely related to instability in the lumbar spine segment. Scientific evidence indicates that the treatment focus has been on exercise methods for segmental stabilization. This is the only way to provide patients with lumbar and pelvic dysfunctions with full recovery of the deep muscles functioning, something which stabilizes the structures concerned and, as a consequence, relieves pain and improves functionality and quality of life.
Stability of the lumbar and pelvic complex is defined as the ability to keep balance and firmness in their structures while performing body movements, and the improvement of segmental stability and trunk neuromuscular control can provide a solid foundation not only for the segment, but also for the whole body, as it prepares the body to deal with external disturbances, such as traction, torsion, and shear, which can cause injuries to the segment or other body parts (1, 2, 3, 4) .
Lumbar and pelvic segmental stabilization exercises advocate for the evolution of deep muscle contractions, especially the transverse abdominal and the lumbar multifidus muscles, in addition to preservation of the pelvis in a neutral position and muscle work at the pelvic floor (5, 6, 7, 8) .
The ways for assessing lumbar and pelvic stability range from simple palpation of local muscles and isometric endurance tests to use of equipment such as electromyograph, ultrasound imaging device, and isokinetic dynamometer (9, 10, 11, 12, 13) .
Isokinetic dynamometry for trunk assessment determines the muscle torque of flexor and extensor Isokinetic performance, functionality, and pain level before and after lumbar and pelvic estabilization exercise in individuals with chronic low back pain 449 groups, analyzing the agonist/antagonist balance for a better treatment planning and injury prevention, providing criteria for discharging the patient (14, 15) . Despite the proliferation of practices based on lumbar and pelvic stabilization, lumbar spine instability remains a controversial topic, and there is a lack of scientific evidence regarding the proper definition of the term and the assessment and intervention alternatives in these practices. This study aimed to analyze the effects of a protocol for lumbar and pelvic segmental stabilization in individuals with low back pain with regard to isokinetic variables, functionality, and pain.
Materials and methods
We conducted a quantitative prospective study in the Physical Therapy Clinic of the Pontifical Catholic University of Paraná (PUCPR). The initial sample consisted of 46 individuals with low back pain; 22 subjects were male and 24 were female.
The inclusion criteria were: low back pain with a mechanical and degenerative origin; lumbar pain for more than three months; lack of regular physical activity; age between 20 and 60 years. The exclusion criteria were: use of analgesic and/or anti-inflammatory medicines; osteopenia or osteoporosis; back surgery less than six months before; pregnancy; treatment for low back pain; and labor law litigation.
At the end of the survey, the sample was reduced to 21 subjects, 13 male and 8 female. Participants signed a free and informed consent term in order to be included into the study, after approval by the Research Ethics Committee, under the Opinion 6,452/2012.
We evaluated: lumbar segment mobility, using the Schober index (16, 17) ; posterior chain flexibility, using the finger-floor distance test (18, 19) ; functionality, using the Roland-Morris questionnaire (20) ; and pain, using the Visual Analog Scale of Pain (VASP) (21) . For assessing muscle performance, we used the isokinetic dynamometer model Cybex ® 7000 trunk module in flexion (50°) and extension (0°) trunk movement (Figure 1 ), at the angular speed of 60°/s. in the isokinetic test and the protocols, thus, it does not allow an absolute comparison.
We measured the initial imbalance between flexors and extensors, to the disadvantage of extensors, and even with the performance gain in both groups (higher in extensors), (p = 0.001), extensor deficit persisted when compared to individuals with no pain (27) .
An imbalance in trunk muscle strength may be a risk factor for low back pain, according to another study (28) .
Although we did not use concentric exercises of trunk flexors, the outcomes showed a significant difference with regard to increased strength of these muscles (p = 0.001), corroborating another study (27) .
Furthermore, it has been reported (29) reported that an explanation for the high rate of recurrence in patients with low back pain may be due to the fact that these muscles do not recover volume, even after pain is reduced, compromising stability. Regarding the lumbar multifidus muscles, improvement after treatment was significant (p < 0.001), increasing the flexors/extensors balance.
Effects on Pain and Functionality
Another study (30) compared general exercises to general exercises along with spinal stabilization in patients with low back pain, and it found out positive outcomes in both groups.
This study followed the parameters proposed in that research (30) , as well as those from another one (31) , for a treatment with lumbar stabilization with regard to the parameters intensity, length, and evolution of exercises, showing effectiveness in terms of pain and functionality.
This article corroborates another study (32) , where the researchers observed the effects of stabilization in the short and medium terms with regard to pain and functional performance in individuals reporting positive effects after 4 weeks applying the technique, as well as a positive follow-up from 2 to 5 months.
A follow-up study (33) reports that recovery from inhibition of lumbar multifidus muscles associated to the first episode of low back pain does not occur immediately after resolution of pain, even when functional levels return to normal. If there is no recovery of muscle volume, a high proportion of patients can have a deficit in their ability to stabilize, despite the absence of pain. Therefore, protocols with a minimum length of eight weeks are more likely to keep the gains obtained.
Five sub-maximum repetitions for familiarization and five maximum repetitions after 30 seconds of rest. The variables analyzed were torque peak (TP) in newton meter (Nm), work (W) in joules (J) and flexors/extensors (F/E) ratio in percentage (%) (22, 23, 24, 25) .
The exercise protocol (Table 1) was performed twice a week, totaling sixteen sessions.
At the end of each stage, hip and knee joint flexion and extension movements were performed, in order to relax for a minute.
For data analysis, we used the software Statistica, version 8.0. When comparing pre-post-treatment assessments, we used Student's t-test for paired samples or the non-parametric Wilcoxon test. P values < 0.05 were regarded as statistically significant.
Results
Among the 46 subjects, 5 underwent only the initial assessment and did not start treatment, 10 quit the program after the 3rd session, 5 quit after the 4 th week, 2 underwent spine surgery during treatment, and 3 did not attend the final assessment. The final sample consisted of 21 subjects, with a mean age of 42.6 ± 12.5 years. Tables 2 and 3 present the descriptive statistics and p values of statistical tests of the variables in this study.
All study variables, except mobility, showed a satisfactory performance.
Discussion

Effects on Muscle Strength
Another study (26) , analyzing the same variables of this study, after trunk strengthening in subjects with low back pain with a mechanical origin, found out significant outcomes in two exercise programs for pain, mobility, flexibility, and trunk extensor strength, but not for flexors, unlike this study. The poor performance of flexors in this study may be attributed to a limitation of equipment (Cybex ® 6000), since it does not correct the gravity force, something which can be corrected by the researcher manually programming the machine.
This study followed the parameters indicated in that study (26) , but adopted a different angular speed Isokinetic performance, functionality, and pain level before and after lumbar and pelvic estabilization exercise in individuals with chronic low back pain 451 Table 1 -Lumbar and Pelvic Stabilization Protocol
Step 1 (1   st   and 2 nd week)
Step 2 (3 th and 4 th week)
Step 3 (5 th and 6 th week)
Step 4 (7 th and 8 th week)
Step Isokinetic performance, functionality, and pain level before and after lumbar and pelvic estabilization exercise in individuals with chronic low back pain 453 The sample loss of 10 subjects after the 3 rd session may be attributed to the difficulty in assimilating and performing the protocol and relying on prospective outcomes. The 5 subjects who quit after the 4 th week may have done so because of pain reduction from the first sessions, allowing the subject to resume his daily activities without worrying about the consolidation of outcomes. These findings show that short-term protocols are less vulnerable to sample loss, but more vulnerable to keep lumbar and pelvic stability.
The fact that the protocol has not generated a significant increase in mobility of the lumbar segment may be attributed to the better muscle control, providing the increased passive stiffness required to promote stability.
The protocol of this study has some similarities with the currently used protocols, such as focus on motor control exercises, however, at the same time, it shows a concern with the muscle group of trunk extensors recruiting both on an isometric and isotonic basis, since we realized the weakness of this grouping through the isokinetic test. Non-systematic description of the treatment protocols adopted in the studies surveyed makes it difficult to replicate and compare them to other protocols, hindering a deeper discussion.
The outcomes were positive with regard to strength gain and balance of the trunk flexor and extensor muscles. There was a reduced pain level and an improved functionality, with increased flexibility in the posterior chain muscles, without significantly increasing the lumbar segment mobility.
The study also showed interdependence between pain and functionality, corroborating most scientific evidence available in the literature.
It may be regarded as a research limitation poor adherence to the program. Among the reasons for this, there is the difficulty in raising awareness of the importance of treatment, assimilation of the correct technique to perform the exercises proposed in the protocol and, also, lack of time to perform them. These reasons refer us to the need for greater investment in health communication, since assertiveness and empathy are important components for establishing the therapeutic bond required for adherence to any treatment program.
There is a need for incorporating practices to raise awareness based on the health education framework, in order to promote greater adherence among participants especially in the acute phase, where sample losses are usually due to difficulties in understanding and assimilating relevant information related to the protocol adopted.
